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Table S2
Coefficients of the Kendall's tau correlation test between the annual mean flow (Qmean) and topographic indices (TIs) from 1989 to 1996. The coefficients in green color and in an italic style indicate statistical significance at p<0.05. The bold TIs with "*" are the sub-set of TIs identified by factor analysis (FA) for further analysis. TI acronyms are defined in Table 1 
Description of the study watersheds
In this study, 28 watersheds located in the Southern Interior of British Columbia, Canada were selected. The watershed name, area, and station number are listed in Table   S1 . The temporal variations of the average annual precipitation and potential evapotranspiration among the study watersheds are shown in Figs. S1 to S4. The temporal variations of the summer precipitation and potential evapotranspiration among study regions are shown in Figure S5 .
Figure S1
Mean annual precipitation (P), potential evapotranspiration (PET), and temperature (T) in the selected 28 watersheds from 1989 to 1996. 
Leaf area index (LAI)
Leaf area index (LAI) is defined as one-half of the total green leaf area per unit of horizontal ground surface area (Xiao et al., 2014) . The Global Land Surface Satellite (GLASS) LAI was chosen for this study due to its high temporal (8-day) and spatial (0.05 degree, about 5 km) resolutions from July 1981 to December 2012 (Xiao et al., 2014 (Xiao et al., 2014) .
In this study, the growing season (May to October) LAI from 1989 to 1996 was derived for each watershed. Two reviews on the relationship between forest cover changes and water yield clearly indicated that forest cover change is a dominant factor for hydrological variation Zhang et al., 2017) . To minimize the effects of the possible difference in forest cover among the study watersheds on flow variables, the linear regression model was carried out between the LAI and annual mean flow for each watershed. The LAI is treated as an independent variable and annual mean flow is considered as a dependent variable. The null hypothesis is that there are no effects of LAI variations on annual mean flow. The P values of all regression models were higher than 0.05, indicating that the null hypothesis was accepted. Therefore, we assume the vegetation variations did not affect the flow variables in the period of 1989 to 1996 in the selected 28 watersheds.
Summaries of Kendall's tau correlations between flow variables and topographic indices Table S2
Coefficients of the Kendall's tau correlation test between the annual mean flow (Qmean) and topographic indices (TIs) from 1989 to 1996. The coefficients in green color and in an italic style indicate statistical significance at p<0.05. The bold TIs with "*" are the sub-set of TIs identified by factor analysis (FA) for further analysis. TI acronyms are defined in Table 1 . Qmean 1989 Qmean 1990 Qmean 1991 Qmean 1992 Qmean 1993 Qmean 1994 Qmean 1995 Qmean 1996 Q10% 1989 1990 1991 1992 1993 1994 1995 1996 Q25% 1989 1990 1991 1992 1993 1994 1995 1996 Area Q50% 1989 1990 1991 1992 1993 1994 1995 1996 Area Q75% 1989 1990 1991 1992 1993 1994 1995 1996 Q90% 1989 1990 1991 1992 1993 1994 1995 1996 
Linear regression models between flow variables and the sub-set of TIs from FA
The null hypothesis of the linear regression models in this study is that the TIs have no effect on the flow variables, namely, the coefficients of the linear regression models are equal to zero. As shown in the model summaries in the following sections, the P values of all regression models are <0.01, indicating the null hypothesis was rejected for the models.
In addition, the R 2 values are around 0.5, revealing that the selected TIs can be used to explain flow regime component variations (Table S9) . 
FA test validation
There is a concern that the FA excluded TIs that were significant related to flow regimes, but not included in the MLR models. To address this concern, we have re-run analysis by conducting the MLR models for Qmin in 1989 Qmin in , 1990 Qmin in , and 1991 (Table S10 ).
The results showed that the MLR models included several redundant TIs (e.g., wetland coverage, roundness, stream length) if the FA test was not conducted. It should be noted that they were not significantly correlated with low flows indicated by Kendall tau correlation test (Table S8 ). This further suggests that some redundant and nonsignificant TIs would be introduced if the FA test was not initially conducted. Therefore, our research methodology is sound. 
